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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


ATTENTION  OF: 

NEDED 


Dear  Governor  Gallen: 

Inclosed  is  a  copy  of  the  Mirror  Lake  Dam  (NH-00317)  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  ~eport  has  also  been  furnished  the  owner,  New  Hampshire 
Water  Resources  Board,  Concord,  N.H. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Ind 

As  stated 


MIRROR  LAKE  DAM 
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NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 

Identification  No. :  NH00317 

Name  of  Dam:  Mirror  Lake  Dam 

Town :  Woodstock 

County  and  State:  Grafton,  New  Hampshire 

Stream:  Tributary  to  Hubbard  Brook 

Date  of  Inspection:  July  9,  1980  j-  • 

BRIEF  ASSESSMENT 

Mirror  Lake  Dam  is  a  concrete  gravity  dam  housing  two  stoplog 
spillway  bays  with  earth  embankments  extending  to  the  east  and 
west  of  the  concrete  structure . -The  dam  has  a  total  length  of 
290  feet  and  a  hydraulic  height  of  11.5  feet.  The  east  earth 
embankment  is  approximately  117  feet  long  with  a  crest  width 
of  about  13  feet  while  the  west  earth  embankment  has  a  crest 
width  of  about  15  feet  and  a  length  of  159  feet.  Dimensions 
of  the  east  and  west  stoplog  spillway  bays  are  5'W  x  8.6'H 
and  5'W  x  3.8'H,  respectively.  A  1.5-foot  wide  concrete 
buttress  separates  the  two  bays.  Starting  from  the  east 
training  wall  a  one  foot  wide  concrete  core  wall  extends  14  feet 
into  the  east  earth  embankment.  Beginning  at  the  west  training 
wall  a  one  foot  wide  concrete  retaining  wall  extends  26  feet 
along  the  upstream  face  of  the  west  earth  embankment.  The  dam 
impounds  Mirror  Lake ,  which  has  a  maximum  storage  capacity  of 
about  750  acre-feet.  The  reservoir  is  2100  feet  in  length  with 
a  surface  area  of  approximately  37  acres.  The  dam  is  located 
on  the  northwest  side  of  the  State  of  New  Hampshire  in  the 
White  Mountain  National  Forest  region. 

The  dam  is  in  poor  condition.  Major  concerns  are  the  trees 
and  brush  growing  on  the  embankments,  a  lack  of  erosion  pro¬ 
tection  on  the  upstream  slopes  and  crests  of  both  earth  embank¬ 
ments,  a  major  bulge  and  the  growth  of  large  birch  trees  in  the 
dry- stone-masonry  wall  which  retains  the  downstream  side  of  the 
west  earth  embankment  and  a  large,  soft,  wet  area  at  the  down¬ 
stream  toe  of  the  west  earth  embankment. 

Mirror  Lake  Dam  has  a  small  size  and  significant  hazard  classi¬ 
fication  based  on  its  storage  volume  and  potential  for  loss  of 
less  than  a  few  lives  and  appreciable  property  damage  should 
the  dam  breach.  In  accordance  with  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  test  flood  may  range  from 
the  100-year  to  h  Probable  Maximum  Flood  (PMF) .  The  test  flood 
selected  was  h  PMF  because  of  the  potential  for  loss  of  life  and 
because  its  storage  capacity  is  in  the  upper  end  of  the  small 
size  classification.  The  watershed  is  steeply  sloping  and  wooded 
with  no  significant  storage  areas  in  the  upstream  watershed.  The 
test  flood  inflow  for  a  drainage  area  of  0.34  square  miles  was 
determined  to  be  434  cfs  (1275  csm) .  Routing  of  this  inflow  to 
determine  the  modifying  effects  of  surcharge  storage  resulted  in 
a  test  flood  outflow  of  175  cfs  (515  csm)  at  elevation  697.3' 

NGVD .  This  would  cause  the  dam  to  be  overtopped  by  0.6  feet 
assuming  the  stoplogs  are  in  place  to  elevation  695.0'  NGVD. 
Spillway  capacity  at  top  of  dam  is  73  cfs  which  is  42  percent 
of  the  routed  test  flood  outflow. 


The  owner ,  the  New  Hampshire  Water  Resources  Board,  should  implement 
the  results  of  the  recommendations  and  remedial  measures  given  in 
Sections  7.2  and  7.3  within  one  year  after  receipt  of  this  Phase  I 
Inspection  Report. 


Project  Manager 
N.H.  P.E.  2339 


Thin  Phase  I  Inspection  Report  on  Mirror  Lake  Dam 

has  been  reviewed  by  the  undersigned  Review  Board  aethers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoooeadatlons  are 
consistent  with  the  Krco nscndedj^l dellnea  for  Safety  Inspection  of 

I----''  •  *nt!  wlth  Ko;'d  engineering  Judgcent  and  practice,  and  la  hereby 
aubr.it  ted  for  approval. 


„  _  V- 


AKAMAS 7  MAHTESIAN,  MIME  EE 
Geotechnical  Engineering  Branch 
Engineering  Divisi  or. 


Engineering  Division 


RICHARD  DIBU'l.'D,  CitAI  RXAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMKENDED: 


B.  FRIAR  7 

Chief,  Engineering  DItIbIoc 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  Investigation:  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
ar.d  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  tractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
r. r  -  r-  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
ah  ...Id  not  oe  interpreted  as  necessarily  posing  a  highly  inadequate 
o;  nr : t ;on.  The  test  flood  provides  a  measure  of  relative  spillway 
: .  *  y  and  serves  as  an  aid  in  determining  the  need  for  more 

,ed  hydrologic  and  hydraulic  studies,  considering  the  size  of 
•  he-  car,  its  general  condition  and  the  downstream  damage  potential. 

T:.*-  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  ter.ces,  gates,  no- trespassing  signs,  repairs  to  existing  fences 
raiiir.es  and  other  items  which  may  be  needed  to  minimize  trespass 
arc  provide  greater  security  for  the  facility  and  safety  to  the  public. 
Ar.  ►-valuation  of  the  project  for  compliance  with  OSHA  rules  and  regula¬ 
rs  r.s  is  also  excluded. 
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July  10,  1980 

Photo  1  -  Overview  of  Mirror  Lake  Dam. 

Note  remains  of  old  timber  crib  dam  in 
foreground . 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
MIRROR  LAKE  DAM 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers ,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England 
Region.  Anderson-Nichols  &  Company,  Inc.  has  been  retained  by 
the  New  England  Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  New  Hampshire.  Authorization  and  notice  to 
proceed  were  issued  to  Anderson-Nichols  under  a  letter  of 
March  22,  1979,  from  John  P.  Chandler,  Colonel,  Corps  of  Engi¬ 
neers.  Contract  No.  DACW33-79-C-0050 ,  as  changed,  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non- 
Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location .  Mirror  Lake  Dam  ,  also  known  as  the  Lower 
Dam,  is  located  approximately  3  miles  south  of  Woodstock,  New 
Hampshire.  The  dam  impounds  Mirror  Lake,  a  reservoir  of  small 
size.  Water  discharging  over  the  dam  flows  south  for  about 
1500  feet  before  its  confluence  with  Hubbard  Brook  which  empties 
into  the  Pemigewasset  River  another  2  miles  southeast  from  this 
point.  The  Pemigewasset  River  is  a  major  tributary  in  the 
Merrimack  River  Basin.  The  dam  is  shown  on  USGS  Quadrangle, 
Plymouth,  New  Hampshire  with  coordinates  approximately  at 

N  43°  56'  30",  W  71°  41'  30",  Grafton  County,  New  Hampshire. 

(See  Location  Map,  page  vi.) 

b.  Description  of  Dam  and  Appurtenances.  Mirror  Lake  Dam 
is  a  concrete  gravity  dam  containing  two  stoplog  spillway  bays 
with  earth  embankments  extending  to  the  east  and  west  of  the 
concrete  structure.  The  dam  is  founded  on  ledge  and  has  a 


hydraulic  height  of  11.5  feet  and  a  total  length  of  about  290 
feet.  The  c-ast  earth  embankment  is  about  117  feet  long  with  a 
crest  width  of  about  13  feet.  The  upstream  face  has  a  gradual 
slope  of  approximately  2H:1V  and  consists  of  sand  which  changes 
to  grass  near  the  crest.  The  downstream  face  consists  of  a 
vertical  dry  stone  masonry  wall.  Along  the  centerline  of  the 
crest  is  a  footpath  that  extends  the  length  of  the  east  embank¬ 
ment.  Both  large  and  small  trees  are  growing  on  the  embankment. 
The  west  earth  embankment  has  an  average  crest  width  of  about 
15  feet  and  is  approximately  159  feet  long.  From  the  west 
concrete  training  wall  of  the  spillway  structure,  the  embankment 
extends  west  about  30  feet  before  changing  in  alignment  to  a 
more  northerly  direction.  The  slope  of  the  upstream  face  is 
approximately  2H:1V  and  is  covered  with  trees  and  brush.  A 
cleared  footpath  extends  the  length  of  the  west  embankment  along 
the  centerline  of  the  crest.  The  downstream  face  is  composed 
primarily  of  a  vertical  dry  stone  masonry  wall.  Trees  and  brush 
are  growing  in  and  around  this  wall. 

The  concrete  structure  housing  the  two  stoplog  spillway  bays  is 
located  between  the  earth  embankments.  The  clear  dimensions  of 
the  east  bay  are  5'W  x  8.6'H  while  those  of  the  west  bay  are 
5 ' W  x  3.8'H.  Each  bay  utilizes  4"  x  8"  x  5'7"  stoplogs.  Water 
flowing  over  the  stoplogs  of  the  east  bay  enters  a  concrete 
stilling  basin,  5'W  x  12 'L,  before  discharging  over  a  V-notched 
metal  plate  weir  that  traverses  the  downstream  end  of  the  basin. 
Water  passing  over  the  stoplogs  of  the  west  bay  flows  along  a 
5'W  x  6'L  horizontal  concrete  section  before  it  flows  over  a 
5'W  x  3'L  concrete  spillway  with  a  slope  of  1H:1.6V.  From  here 
the  water  enters  a  5'w  x  4'L  concrete  stilling  basin  prior  to 
being  discharged  over  a  V-notched  metal  plate  weir  located  across 
the  downstream  end  of  the  basin.  Both  bays  empty  into  the  same 
channel  downstream.  The  channel  has  drystone  masonry  training 
walls  that  extend  100  feet  downstream  to  the  Mirror  Lake  Road 
crossing.  Separating  the  two  stoplog  bays  is  a  1.5-foot-wide 
concrete  buttress.  A  concrete  walkway,  11.5 'W  x  5'L  covering 
the  stoplog  bays  extends  from  the  east  to  the  west  training 
wall.  Protruding  perpendicularly  from  the  east  training  wall 
is  an  easterly  direction  is  a  concrete  core  wall  whose  surface 
is  flush  with  the  top  of  the  east  earth  embankment.  The  core 
wall  continues  in  this  direction  for  4  feet  before  changing  in 
alignment  in  a  northeasterly  direction  for  10  feet.  Extending 
perpendicular  from  the  upstream  face  of  the  west  training 
wall  in  a  westerly  direction  is  a  26-foot-long  concrete  retain¬ 
ing  wall  that  protects  and  supports  the  upstream  side  of  the 
west  earth  embankment  in  the  area  near  the  stoplog  spillways. 

On  the  upstream  face  of  the  retaining  wall  is  a  Type  F  - 
Stevens  drum  recorder  that  was  installed  in  the  summer  of  1970 
by  the  U.S.  Forest  Service  to  measure  the  stage  continuously 
at  the  outlet. 

c.  Size  Classification.  Small  (hydraulic  height  -  11.5 
feet;  storage  -  750  acre-feet)  based  on  storage  (  —  50  to  <  1000 
acre-feet)  as  given  in  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 


d.  Hazard  Classification.  Significant  based  on  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams.  Dam 
failure  was  assumed  most  likely  to  occur  along  the  earth  embank¬ 
ments  but  it  was  difficult  to  determine  which  of  the  two  embank¬ 
ments  was  more  susceptible  to  failure.  Therefore  two  breach 
analyses  were  performed;  one  for  the  east  and  one  for  the  west 
earth  embankments.  The  analysis  which  resulted  in  the  most 
damage  downstream  was  used  to  determine  the  hazard  classifica¬ 
tion.  For  computational  purposes  the  elevation  of  the  top  of 
the  stoplogs  in  each  stoplog  bay  was  assumed  to  be  695.0'  NGVD 
(i.e.  stoplogs  were  assumed  to  be  in  place) . 

Results  indicated  that  should  the  west  earth  embankment  fail 
there  would  be  a  total  flow  of  1,953  cfs  at  Mirror  Lake  Road 
located  100  feet  downstream  of  the  dam.  Prior  to  the  breach 
the  flow  at  the  road  was  calculated  to  be  73  cfs.  Dam  failure 
would  increase  the  water  level  by  6.8  feet  which  would  cause 
the  road  to  be  overtopped  by  3.3  feet.  It  is  estimated  that 
the  Camp  Osceola  building,  located  in  the  area  between  the  dam 
and  the  road,  and  the  uninhabited  shed  situated  directly  across 
the  road  from  the  Camp  Osceola  building  would  also  be  inundated 
by  approximately  3  feet  of  water.  What  is  referred  to  above  as 
the  Camp  Osceola  building  is  a  house  which  is  occupied  year 
round.  Its  facilities  are  utilized  by  vacationers  and  the  like; 
therefore  the  number  of  people  occupying  the  building  at  any 
particular  time  is  quite  variable. 

The  dam  failure  analysis  for  the  east  earth  embankment  suggests 
that  the  depth  of  flow  associated  with  the  breach  discharge  of 
550  cfs  would  overtop  Mirror  Lake  Road  by  1.7  feet.  In  this 
case  the  Camp  Osceola  building  and  the  uninhabited  shed  would 
be  inundated  by  approximately  2  and  1.5  feet  of  water  respectively. 

Based  on  these  results,  it  was  concluded  that  regardless  of 
which  earth  embankment  is  assumed  to  fail,  there  is  the  potential 
for  appreciable  property  damage  and  the  loss  of  less  than  a  few 
lives.  For  these  reasons.  Mirror  Lake  Dam  was  considered  a 
Significant  Hazard. 

e.  Ownership.  No  records  were  found  regarding  the  original 
owner  of  the  dam.  The  dam  is  believed  to  have  been  built  in 
1836.  However,  records  on  file  at  the  New  Hampshire  Water 
Resources  Board  (NHWRB )  indicate  that  Mr.  H.D.  Emmons  of 
Littleton,  New  Hampshire  owned  the  dam  as  of  1936.  In  1960 

Mr.  Warren  Priest  acquired  Mirror  Lake  Dam  from  Mr.  Emmons. 

In  1964,  the  NHWRB,  who  is  the  current  owner,  acquired  the 
rights  and  easements  to  the  dam  from  Mr.  Priest. 

f.  Operation .  Mr.  Vernon  K.  Knowlton,  Chief  Engineer, 

New  Hampshire  Water  Resources  Board  (NHWRB),  37  Pleasant  Street, 
Concord,  New  Hampshire  03301,  is  responsible  for  the  operation 
of  Mirror  Lake  Dam.  Phone:  (603)  271-3406. 

g.  Purpose  of  Dam.  Mirror  Lake  Dam  was  used  for  storage 
and  recreation.  At  the  present  time  it  is  being  used  primarily 
for  recreation. 


h.  Design  and  Construction  History.  (Information  was 
obtained  from  the  files  of  the  NHWRB.)  Records  indicate  that 
Mirror  Lake  Dam  was  originally  constructed  about  1836.  The 
•concrete  portion  of  the  dam  was  not  added  until  1913.  A 
sketch  of  the  dam  dated  August  17,  1936  indicates  that  at  this 
time  the  dam  consisted  of  a  47-inch  wide  concrete  sluice  with 
concrete  training  walls  and  earth  embankments  on  each  side. 

In  1964,  when  the  NHWRB  took  over  ownership,  funds  were  allocated 
to  reconstruct  Mirror  Lake  Dam.  Work  was  performed  by  the  New 
Hampshire  Fish  and  Game  Department  construction  crew.  Three 
sheets  of  design  plans  were  found  pertaining  to  this  reconstruc¬ 
tion  effort.  The  spillway  capacity  of  the  dam  was  increased 
by  converting  the  original  concrete  sluice  to  a  stoplog  bay 
and  by  adding  another  stoplog  spillway  bay  next  to  the  con¬ 
verted  bay.  New  training  and  wingwalls  were  constructed  on 
the  east  side  while  the  walls  on  the  west  side  along  with  the 
earth  embankments  were  reconstructed.  Also,  a  concrete  core 
wall  and  a  concrete  retaining  wall,  extending  into  the  earth 
embankments  from  the  east  and  west  training  walls  were  con¬ 
structed.  A  concrete  pad  extending  from  the  east  to  the  west 
concrete  training  wall,  which  serves  as  a  walkway  over  the 
stoplog  bays,  was  also  added  at  that  time. 

i.  Normal  Operating  Procedures.  Removal  or  adding  of 
stoplogs  in  either  or  both  bays  effects  regulation  of  the  level 
of  Mirror  Lake.  The  west  bay  is  5'W  x  3.8'H  and  the  east  bay 
is  5'W  x  8.6’H.  Since  the  drainage  basin  is  so  small  (0.34 
square  miles) ,  the  NHWRB  has  not  instituted  a  regular  fall 
drawdown  -  summer  storage  program  for  Mirror  Lake.  Consequently, 
the  elevation  of  the  stoplogs  in  each  bay  is  not  adjusted  on 

a  regular  basis.  Only  infrequently  and  on  an  as  needed  basis 
are  stoplogs  added  or  removed.  A  maintenance  staff  member  of 
the  NHWRB  visits  the  dam  about  once  every  3  weeks.  At  this  time, 
conditions  at  the  dam  are  checked  and  recorded  in  a  maintenance 
log.  Maintenance  is  on  an  as  needed  basis.  Minor  maintenance, 
such  as  clearing  debris  from  the  dam,  is  also  performed 
occasionally  by  Mr.  Warren  Priest,  the  owner  of  the  Camp 
Osceola  building  located  directly  downstream  of  the  dam,  and 
members  of  the  U.S.  Forest  Service  who  frequently  collect 
readings  from  the  gage  located  on  the  west  concrete  retaining 
wall . 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  consists  of  0.34 
square  miles  (218  acres)  of  mountainous,  predominantly  wooded 
terrain.  The  normal  recreational  surface  area  of  Mirror  Lake 
is  37  acres  which  constitutes  17  percent  of  the  watershed. 

There  are  no  significant  storage  areas  in  the  upstream  watershed. 

b .  Discharge  at  Damsite 


(1)  Outlet  works  -  None 

(2)  Maximum  discharge  at  damsite  is  unknown. 


(3)  Ungated  spillway  capacity  at  top  of  dam  -  not 
applicable 

(4)  Ungated  spillway  capacity  at  test  flood  elevation  - 
not  applicable 

(5)  Gated  spillway  capacity  at  top  of  dam  elevation  - 

73  cfs  @  696.7'  NGVD  (with  stODlogs  @  695.0'  NGVD) 
398  cfs  @  696.7'  NGVD  (without  stoplogs) 

(6)  Gated  spillway  capacity  at  test  flood  elevation  - 

82  cfs  @  697.3'  NGVD  (with  stoplogs  @  695.0'  NGVD) 

(7)  Total  spillway  capacity  at  test  flood  elevation  - 

82  cfs  @  697.3'  NGVD  (with  stoplogs  @  695.0'  NGVD) 

(8)  Total  project  discharge  at  top  of  dam  - 

73  cfs  @  696.7'  NGVD  (with  stoplogs  @  695.0’  NGVD) 
398  cfs  @  696.7'  NGVD  (without  stoplogs  -  assuming 

no  tailwater  conditions) 

7  cfs  @  696.7'  NGVD  (natural  saddle) 

(9)  Total  project  discharge  at  test  flood  elevation  - 
105-cfs  @  697.3'  NGVD  (with  stoplogs  @  695.0'  NGVD) 

70  cfs  @  697.3'  NGVD  (natural  saddle) 

c.  Elevation  (ft.  above  NGVD:  see  (6)  below) 

(1)  Streambed  at  toe  of  dam  -  685.2 

(2)  Bottom  of  cutoff  -  unknown 

(3)  Maximum  tailwater  -  unknown 

(4)  Normal  pool  -  695.0 

(5)  Full  flood  control  pool  -  not  applicable 

(6)  Spillway  crest  (gated)  -  695.0  (shown  on  USGS 
Quadrangle  and  assumed  to  be  the  elevation  at  the  top  of  the 
stoplogs) 

(7)  Original  design  surcharge  -  unknown 

(8)  Top  of  dam  -  696.7 

(9)  Test  flood  pool  -  697.3  (with  stoplogs  @  695.0) 

d.  Reservoir  (length  in  feet) 

(1)  Normal  pool  -  2100 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  pool  -  2100 


(5)  Test  flood  pool  -  2320 


e.  Storage  (acre-feet) 


(1) 

Normal  pool  -  677 

(2) 

Flood  control  pool  -  not  applicable 

(3) 

Spillway  crest  pool  -  677 

(4) 

Top  of  dam  -  750 

(5) 

Test  flood  pool  -  779 

f . 

Reservoir  Surface  (acres) 

(1) 

Normal  pool  -  37 

(2) 

Flood  control  pool  -  not  applicable 

(3) 

Spillway  crest  -  37 

(4) 

Test  flood  pool  -  52 

(5) 

Top  of  dam  -  51 

g- 

Dam 

structure 

(1) 

and 

Type  -  concrete  gravity  with  stoplog  spillway 
earth  embankments 

(2) 

Length  -  290 ' 

(3) 

Structural  height  -  13' 

(4) 

Top  width  -  east  earth  embankment  -  13'; 

west  earth  embankment  -  15’; 

concrete  stoplog  spillway  structure  -  5' 

(5)  Side  slopes  -  east  earth  embankment;  2H:1V  upstream; 
vertical  downstream:  west  earth  embankment;  2H:1V  upstream; 
vertical  downstream:  east  stoplog  spillway  bay;  vertical  upstream 
and  downstream:  west  sloplog  spillway  bay;  vertical  upstream; 
vertical  immediately  downstream  of  stoplogs  followed  by  a  concrete 
sluice  of  slope  1H :1.6V. 

(6) 

Zoning  -  unknown 

a  14  foot 
Its  depth 

(7)  Impervious  core  -  unknown  in  original  dam;  In  1964, 
concrete  core  wall  was  added  in  the  east  embankment, 
is  unknown. 

(8) 

Cutoff  -  unknown 

(9)  Grout  curtain  -  unknown 


h.  Diversion  and  Regulating  Tunnel  -  not  applicable 

i.  Spillway 

(1)  Type  -  stoplog  with  two  bays 

(2)  Length  of  weir  -  5'  per  stoplog  bay;  10'  total 

(3)  Crest  elevation  -  695.0'  NGVD 

(4)  Gated  -  Two  concrete  stoplog  spillway  bays  located 
next  to  each  other  between  two  earth  embankments.  The  clear 
dimensions  of  the  east  stoplog  bay  are  5'W  x  8.6 'H  while  those 
of  the  west  bay  are  5’W  x  3.8'H.  The  elevations  of  the  inverts 
of  the  east  and  west  bays  are  688.1'  NGVD  and  692.9'  NGVD, 
respectively. 

(5)  Upstream  Channel  -  The  upstream  approach  channel 
to  the  dam  is  actually  a  small  oblong  shaped  bay  of  Mirror  Lake 
that  is  about  210  feet  long  and  140  feet  wide.  The  channel 
bottom  consists  of  sand  and  gravel.  The  west  bank  of  the  bay 
is  heavily  wooded.  The  east  bank  is  used  for  beaching  canoes 
and  consiscs  of  sand  and  grass.  About  210  feet  upstream  of 
the  dam  is  the  entrance  to  the  bay  from  the  main  body  of  Mirror 
Lake.  The  entrance  constricts  to  a  width  of  about  35 ±  feet 
and  is  approximately  5  feet  deep  at  its  midpoint.  Traversing 
the  entrance  are  the  submerged  ruins  of  an  old  timber  dam, 
which  was  formerly  called  the  Upper  Dam. 

(6)  Downstream  Channel  -  Immediately  downstream  of 
the  stoplog  spillways  the  channel  is  about  15  feet  wide  with 
vertical  dry  stone  masonry  training  walls  and  a  channel  bottom 
composed  of  boulders,  with  some  sand  and  gravel.  The  channel 
retains  these  characteristics  until  it  intersects  Mirror  Lake 
Road  approximately  100  feet  downstream  of  the  dam.  Here  the 
water  must  flow  through  a  3-foot-diameter  corrugated  metal  pipe 
traversing  under  the  road.  Approximately  1400  feet  downstream 

of  the  road  the  channel  joins  with  Hubbard  Brook  which  eventually 
flows  into  the  Pemigewasset  River  another  2  miles  southeast  from 
the  channel  -  Hubbard  Brook  confluence. 

j .  Emergency  Spillway 

(1)  Type  -  Natural  saddle  located  approximately 
400  feet  northwest  of  the  stoplog  spillway  section  of  the 
Mirror  Lake  Dam. 

(2)  Length  of  weir  -  The  horizontal  middle  section 
of  the  natural  saddle  is  about  30  feet  long.  Extending  from 
the  east  end  of  this  section  the  saddle  assumes  a  positive 
slope  of  about  10H:1V  for  a  horizontal  distance  of  about  20 
feet.  Extending  west  from  the  west  end  of  the  flat  section, 
for  a  horizontal  distance  of  25  feet,  the  saddle  has  an  upward 
slope  of  4H : IV . 
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(3)  Crest  elevation  -  Rocks  and  boulders  form  the 
crest  of  the  saddle.  The  elevation  of  the  horizontal  section 
is  about  696.5'  NGVD . 

(4)  Gates  -  not  applicable 

(5)  Upstream  Channel  -  The  upstream  channel  is  approxi 
mately  80  feet  wide  with  weeds  and  trees  growing  along  the 
channel  bottom  and  overbanks. 

(6)  Downstream  Channel  -  The  downstream  channel  is 
approximately  80  feet  wide  with  weeds  and  trees  growing  along 
the  channel  bottom  and  overbanks.  Flow  through  this  saddle 
would  intersect  Mirror  Lake  Road  approximately  300±  feet  down¬ 
stream  of  the  saddle  crest.  This  is  about  400+  feet  west  of 
where  the  flow  from  the  dam  crosses  the  road.  A  series  of  one 
foot  diameter  corrugated  metal  pipes  at  this  location  would 
normally  route  the  flow  under  the  road.  At  the  time  of  inspec¬ 
tion,  however,  most  of  these  pipes  were  plugged  with  debris 

so  it  is  very  likely  that,  unless  the  pipes  are  cleared,  the 
water  would  pass  over  the  top  of  Mirror  Lake  Road.  From  here 
the  water  would  flow  southeast  through  a  wooded  area  and 
eventually  combine  with  the  flow  from  the  dam. 


k.  Regulating  Outlets  -  not  applicable 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

No  original  design  data  were  found  for  Mirror  Lake  Dam.  However, 
three  (3)  sheets  of  design  plans  were  found  for  the  reconstruc¬ 
tion  of  the  dam  in  1964.  The  plans  were  designed  and  drawn  by 
the  New  Hampshire  Water  Resources  Board  (NHWRB) .  Blueline 
copies  are  on  file  at  the  NHWRB  and  reduced  copies  can  be  seen 
in  Appendix  B. 

2 . 2  Construction 

No  information  was  found  regarding  the  original  construction  of 
the  dam  except  an  indication  that  it  was  constructed  about  1836 
with  the  concrete  portion  being  added  in  1913.  A  sketch  of  the 
dam,  found  in  the  files  of  the  NHWRB  and  dated  August  17,  1936, 
indicated  that  at  this  time  the  dam  consisted  of  a  47-inch  wide 
concrete  sluice  with  concrete  training  walls  and  earth  embankments 
on  each  side.  In  1964,  the  NHWRB  took  over  ownership  and  was 
allocated  funds  to  reconstruct  the  dam.  Visual  inspection  con¬ 
firmed  that  the  spillway  capacity  of  the  dam  was  increased  by 
converting  the  original  concrete  sluice  to  a  stoplog  bay  and  by 
adding  another  stoplog  bay  next  to  the  converted  bay.  New  train¬ 
ing  and  wing  walls  were  constructed  on  the  east  side  while  the 
walls  on  the  west  side  along  with  the  earth  embankments  were 
reconstructed.  In  addition,  a  concrete  core  wall  and  a  concrete 
retaining  wall ,  extending  into  the  earth  embankments  from  the  east 
and  west  training  walls  respectively,  were  constructed.  Also, 
a  concrete  walkway  extending  from  the  east  to  west  training 
wall  covering  the  stoplog  bays  was  added  at  that  time. 

2 . 3  Operation 

No  engineering  operational  data  were  found. 

2.4  Evaluation 


a.  Availability.  A  search  of  the  files  of  the  NHWRB 
revealed  only  the  plans  for  the  reconstruction  of  the  dam  in 
1964  and  some  general  information. 

b.  Adequacy .  Because  of  the  limited  amount  of  detailed 
data  available,  the  final  assessments  and  recommendations  of 
this  investigation  are  based  on  the  visual  inspection,  hydro- 
logic  and  hydraulic  analysis,  and  the  1964  reconstruction  plans. 

c.  Validity .  The  plans  found  in  the  files  of  the  NHWRB 
are  in  general  conformity  with  the  structure  as  seen  during 
the  visual  inspection. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  Mirror  Lake  Dam  is  a  low  dam  which  impounds 

a  reservoir  of  small  size.  The  watershed  above  the  reservoir  is 
steeply  sloping  and  wooded.  The  downstream  area  is  generally 
flat  in  the  Hubbard  Brook  and  Pemigewasset  River  valleys. 

b.  Dam.  Mirror  Lake  Dam  is  an  earth  dam  about  290  feet 
long  with  a  hydraulic  height  of  11.5  feet.  The  east  earth 
embankment  is  approximately  117  feet  long  with  a  crest  width  of 
approximately  13  feet.  A  footpath,  free  of  vegetation,  extends 
along  the  crest.  Many  large  and  small  trees  and  some  brush 

are  growing  on  the  embankment.  (See  Appendix  C  -  Photos  2  and  3.) 
The  upstream  face  is  inclined  at  about  2H:lV  and  consists  of  sand 
which  changes  to  grass  near  the  crest.  A  portion  of  the  sandy 
area  is  used  to  beach  canoes.  The  downstream  face  consists  of 
a  vertical  dry  stone  masonry  wall.  (See  Appendix  C  -  Photos  4 
and  5.)  The  downstream  toe  area  between  the  concrete  stoplog 
spillway  and  the  east  earth  embankment  consists  partly  of  bedrock 
and  partly  of  mowed  lawn  between  the  dam  and  the  Camp  Osceola 
building  which  sits  on  the  east  side  of  the  downstream  channel. 

(See  Appendix  C  -  Photo  5.)  The  west  earth  embankment  has  a  crest 
width  of  about  15  feet  and  a  length  of  approximately  159  feet. 

It  also  has  a  footpath  clear  of  vegetation  and  an  upstream  face 
that  is  sloped  at  approximately  2H:1V.  (See  Appendix  C  -  Photo  6.) 
Many  trees  and  some  brush  are  growing  on  the  embankment;  however, 
near  the  end  of  the  embankment  there  is  an  area  relatively  free 
of  vegetation  where  some  erosion  has  occurred.  The  downstream 
face  consists  of  a  vertical  dry  stone  masonry  wall.  A  signifi¬ 
cant  bulge  where  2  large  birch  trees  are  growing  exists  in  the 
wall  where  the  earth  embankment  curves  from  a  westerly  to  a  more 
northerly  direction.  (See  Appendix  C  -  Photo  7.)  Near  the 
northerly  toe  of  this  bulge  in  the  stonewall  is  a  soft,  wet  area 
that  is  covered  with  trees  and  brush.  (See  Appendix  C  -  Photo  8.) 

A  low  area  in  the  form  of  a  natural  saddle  is  located  approximately 
400+  feet  northwest  of  the  concrete  stoplog  spillway  structure. 

A  stonewall  forms  the  crest  of  the  saddle.  Trees  and  brush  are 
growing  along  the  upstream  and  downstream  channel  of  the  saddle. 
(See  Appendix  C  -  Photo  9.) 

Inspection  reports  dated  1939  and  1969  indicate  that  the  founda¬ 
tion  of  the  dam  is  bedrock.  This  statement  could  not  be  confirmed 
on  the  basis  of  the  visual  inspection  alone,  although,  as  noted 
above,  there  were  bedrock  exposures  immediately  downstream  of  the 
dam  between  the  spillway  and  the  east  embankment.  Both  embank¬ 
ments  of  the  dam  appear  to  be  soil. 


Leaks  were  mentioned  in  inspection  reports  dated  1936  and  1946. 

No  flowing  leakage  was  observed  during  the  present  inspection 
(although,  as  noted  above,  the  downstream- toe  area  was  wet  and 
soft  between  the  spillway  and  the  west  embankment) ,  but  it  is 
pertinent  to  note  that  the  dam  was  rebuilt  in  1964 ,  after  the 
two  dates  on  which  leakage  was  reported. 

c.  Appurtenant  Structures .  A  concrete  spillway  structure 
housing  two  stoplog  spillway  bays  is  located  between  the  two 
earth  embankments.  (See  Appendix  C  -  Photos  10  and  11.)  Ex¬ 
tending  from  the  east  training  wall  of  this  structure  into  the 
east  earth  embankment  is  a  14  foot  long,  1-foot-wide  concrete 
core  wall.  The  depth  of  this  core  wall  could  not  be  determined. 
Starting  from  the  west  training  wall  a  1  foot  wide,  26  foot 
long,  concrete  retaining  wall  extends  along  the  upstream  face 
of  the  west  earth  embankment.  (See  Appendix  C  -  Photo  10.) 

Both  stoplog  bays  utilize  4"  x  8"  x  5' -7"  stoplogs.  The  condi¬ 
tion  of  the  stoplogs  was  observed  to  be  good  with  no  indication 
of  deterioration. 

The  east  stoplog  bay  is  approximatley  5'W  x  8.6'H.  (See  Appendix 
C  -  Photo  11.)  Water  flowing  over  the  stoplogs  of  the  east  bay 
enters  a  5'W  x  12'L  concrete  stilling  basin  before  discharging 
over  a  V-notch  metal  plate  weir  traversing  the  downstream  end 
of  the  stilling  basin. 

The  west  stoplog  bay  is  approximately  5'W  x  3.8 'H.  Water  passing 
over  the  stoplogs  of  the  west  bay  flows  along  a  5'W  x  6'L 
horizontal  concrete  section  before  flowing  down  a  5'W  x  3'L 
concrete  spillway  inclined  at  1H:1.6V.  From  here  the  water 
enters  a  5'W  x  4'L  concrete  stilling  basin  prior  to  being  dis¬ 
charged  over  a  V-notch  metal  plate  weir  located  across  the  down¬ 
stream  end  of  the  basin. 

The  bays  are  separated  by  a  1.5-foot-wide  concrete  buttress  and 
are  covered  by  an  11.5 'W  x  5'L  concrete  walkway.  (See  Appendix 
C  -  Photo  11.)  The  general  condition  of  the  concrete  throughout 
the  entire  spillway  structure  was  observed  to  be  good.  No 
spalling,  cracks,  or  unusual  seepage  was  apparent.  The  only 
rust  that  was  observed  was  on  the  embedded  concrete  sections  and 
on  the  surface  of  the  V-notch  metal  plate  weirs.  (See  Appendix 
C  -  Photos  11  and  12.) 

There  is  a  2-inch  diameter  drain  pipe  near  the  base  of  the  west 
side  of  the  concrete  spillway  structure.  According  to  the 
design  plans  this  is  a  weeper  pipe.  The  drain  appears  to  be 
functioning  satisfactorily.  Water  was  discharging  from  the 
drain  at  the  time  of  the  inspection  and  the  concrete  was  rust- 
stained  below  the  pipe.  (See  Appendix  C  -  Photo  12.) 


d.  Reservoir  Area.  The  watershed  above  the  reservoir  is 
steeply  sloping  and  wooded.  No  evidence  of  significant  sedimenta¬ 
tion  was  observed.  The  approach  channel  to  the  dam  constricts 

.to  a  width  of  35±  feet  and  a  maximum  depth  of  about  5  feet,  where 
the  channel  leaves  the  main  body  of  the  lake  approximately  210 
feet  upstream  from  the  spillway  structure.  Traversing  the 
channel  at  the  constriction  are  the  submerged  ruins  of  an  old 
timber  crib  dam.  (See  Appendix  C  -  Photos  1  and  13.) 

e.  Downstream  Channel.  A  3-foot  diameter  corrugated  metal 
pipe  traversing  under  Mirror  Lake  Road  is  located  about  100 
feet  downstream  from  the  dam.  Between  the  dam  and  the  road,  are 
dry-stone-masonry  training  walls  on  either  side  of  the  channel. 

(See  Appendix  C  -  Photo  14.)  Trees  overhang  the  channel.  The 
channel  bottom  is  covered  with  boulders,  gravel,  and  sand. 

3 . 2  Evaluation 

Based  on  the  visual  inspection.  Mirror  Lake  Dam  is  in  poor  condi¬ 
tion. 

Trees  and  brush  are  growing  on  the  embankment  and  could  result 
in  serious  seepage  or  erosion  problems  if  a  tree  blows  over  and 
pulls  out  its  roots,  or  if  a  tree  dies  or  is  cut  and  its  roots  rot. 

Some  erosion  has  occurred  on  the  upstream  slope  near  the  west 
embankment  where  there  is  no  vegetation,  apparently  due  to  tres¬ 
passing.  Near  the  east  embankment  the  upstream  slope  consists 
of  a  sandy  beach,  bare  of  vegetation,  where  canoes  are  beached. 

On  the  crest  of  the  dam  is  a  footpath  which  is  bare  of  vegetation. 
Erosion  caused  by  overflowing  water  resulting  from  rainfall  or 
overtopping  of  the  dam  could  cause  the  dam  to  breach  if  adequate 
erosion  protection  is  not  provided. 

A  major  bulge  in  the  dry-stone-masonry  wall  which  retains  the 
downstream  side  of  the  dam  indicates  that  the  wall  may  be  failing. 
If  the  wall  fails,  the  entire  embankment  may  fail.  Large  birch 
trees  growing  out  of  this  wall  could  also  cause  the  wall  to  fail 
if  they  should  blow  over. 

A  large  soft,  wet  area  at  the  downstream  toe  where  the  west 
embankment  curves  northward  indicates  that  significant  seepage 
is  occurring  through  the  dam  or  its  foundation.  This  seepage 
could  result  in  a  piping  failure  of  the  dam  if  the  foundation 
or  embankment  consist  of  soils  that  are  susceptible  to  piping. 

Trees  overhanging  the  discharge  channel  between  the  dam  and  the 
Mirror  Lake  Road  culvert  about  100  feet  downstream  of  the  dam 
could  plug  the  culvert  if  they  were  undermined  or  blown  over 
during  flood-flow  conditions. 

A  pile  of  cut  brush  on  the  downstream  side  of  the  dam  near  the 
west  embankment  makes  it  impossible  to  inspect  that  area  ade¬ 
quate  lv . 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 


a.  General .  According  to  New  Hampshire  Water  Resources 
Board  (NHWRB)  personnel,  no  regular  fall  dr awdown- summer  storage 
program  exists  for  Mirror  Lake  since  its  drainage  basin  (0.34 
square  miles)  is  so  small.  Consequently  the  stoplog  elevations 
in  each  bay  are  adjusted  infrequently  and  only  on  an  as  needed 
basis. 

b.  Description  of  Any  Warning  System  in  Effect.  No 
warning  system  presently  exists  for  Mirror  Lake  Dam. 

4.2  Maintenance  Procedures 


a.  General .  The  NHWRB  is  responsible  for  the  maintenance 
of  the  dam.  A  maintenance  staff  member  of  the  NHWRB  visits  the 
dam  about  once  every  3  weeks  to  clear  debris  and  check  the  over¬ 
all  condition  of  the  dam.  In  addition,  Mr.  Warren  Priest,  the 
owner  of  Camp  Osceola  located  directly  downstream  of  the  dam, 
and  personnel  from  the  U.S.  Forest  Service,  who  installed  and 
utilize  the  gage  on  the  west  concrete  retaining  wall,  also  clear 
debris  from  the  dam  occasionally. 

b.  Operating  Facilities.  Maintenance  is  on  an  as  needed 
basis . 

4 . 3  Evaluation 

The  present  operational  and  maintenance  (O&M)  procedures  are 
adequate  to  ensure  that  minor  problems  encountered  are  remedied 
within  a  reasonable  amount  of  time.  However,  in  the  event  of  a 
major  problem  or  emergency  situation  the  existing  O&M  procedures 
are  not  considered  adequate.  Deficiencies  include:  1)  the  lack 
of  an  adequate  surveillance  program  and  warning  system  for  those 
downstream,  especially  the  occupants  of  the  Camp  Osceola  building 

2)  the  absence  of  contacts  in  the  immediate  vicinity  of  the  dam 
who  could  check  the  condition  of  the  dam  on  a  more  continuous 
basis  and  notify  the  NHWRB  if  the  dam  warranted  attention  and; 

3)  the  lack  of  a  readily  apparent  means  to  quickly  remove  the 
stoplogs  to  increase  the  spillway  discharge  capacity  and  lower 
the  level  of  the  lake  during  periods  of  highwater. 


SECTION  5 

EVALUATION  OF  HYDROLOGIC /HYDRAULIC  FEATURES 


5 . 1  General 

Mirror  Lake  Dam  is  a  concrete  gravity  dam  containing  tv70  stoplog 
spillway  bays  with  earth  embankments  extending  to  the  east  and 
west  of  the  concrete  structure.  Total  length  of  the  dam  is 
about  290  feet  with  a  hydraulic  height  of  11.5  feet.  The  dam 
impounds  Mirror  Lake,  a  reservoir  of  small  size,  which  accepts 
runoff  from  a  0.34  square  mile  drainage  basin  characterized  by 
a  predominantly  wooded  mountainous  terrain.  No  significant 
storage  areas  exist  in  the  upstream  watershed.  The  clear  open¬ 
ing  of  the  east  stoplog  bay  without  stoplogs  is  approximately 
5'W  x  8.6'H  while  the  shallower  west  bay  is  5'W  x  3.8'H.  A 
concrete  walkway  11.5  * W  x  5'L  covers  the  stoplog  bays.  The 
east  earth  embankment  is  approximately  117  feet  long  with  a 
crest  width  of  about  13  feet.  The  west  earth  embankment  has  a 
15  foot  average  crest  width  and  a  length  of  about  159  feet. 

From  the  west  concrete  training  wall  of  the  spillway  structure, 
the  embankment  extends  west  30  feet  before  changing  in  align¬ 
ment  to  a  more  northerly  direction.  Vertical  dry-stone-masonry 
walls  support  the  downstream  face  of  both  embankments  while  the 
upstream  faces  are  composed  of  sand  or  sandy  soil  with  a  slope 
of  approximately  2H:1V.  Trees  and  brush  are  growing  on  both 
embankments.  A  concrete  core  wall  projects  from  the  east  con¬ 
crete  training  wall  about  14  feet  aiong  the  centerline  of  the 
east  earth  embankment.  On  the  west  side,  starting  from  the  west 
concrete  training  wall,  a  26  foot  long  concrete  retaining  wall 
extends  along  the  upstream  face  of  the  west  earth  embankment. 

5 . 2  Design  Data 

No  hydrologic/hydraulic  criteria  used  in  the  design  of  Mirror 
Lake  Dam  were  found. 

5 . 3  Experience  Data 

At  the  time  of  the  inspection,  no  visual  evidence  of  damage  to 
the  dam  caused  by  excessive  discharges  were  noted. 

5 . 4  Test  Flood  Analysis 

Mirror  Lake  Dam  is  classified  as  being  small  in  size  having  a 
hydraulic  height  of  11.5  feet  and  a  maximum  storage  capacity  of 
750  acre-feet.  The  dam  was  determined  to  have  a  significant 
hazard  classification.  In  accordance  with  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  the  test  flood  may 
range  from  the  100-year  to  h  the  Probable  Maximum  Flood  (PMF) . 
Because  a  breach  of  the  dam  poses  a  threat  to  the  lives  of  those 
downstream,  especially  to  the  occupants  of  the  Camp  Osceola 
building  located  only  40+  feet  directly  downstream  of  the  east 
earth  embankment,  the  test  flood  was  chosen  to  be  ^PMF. 


Using  the  PMF  Peak  Flow  Rates  graph  provided  by  the  Corps,  the 
peak  inflow  for  this  watershed,  having  a  drainage  area  of  0.34 
square  miles  and  a  slope  which  qualifies  the  basin  as  "mountain¬ 
ous",  was  determined  to  be  867  cfs  (2550  csm) .  Therefore  the 
test  flood  inflow  for  ^PMF  would  be  434  cfs  (1275  csm).  Using 
the  procedure  outlined  in  Estimating  Effects  of  Surcharge 
Storage  on  Maximum  Probable  Discharges  issued  by  the  Corps 
to  determine  the  modifying  effect  of  surcharge  storage  on  the 
test  flood  inflow,  the  routed  test  flood  outflow  was  determined 
to  be  175  cfs  @  697.3'  NGVD .  This  is  assuming  that  the  stoplogs 
are  in  place  up  to  an  elevation  equal  to  695.0'  NGVD  which  was 
their  elevation  at  the  time  of  inspection.  It  was  decided  to 
use  this  stoplog  elevation  after  consultation  with  New  Hampshire 
Water  Resources  Board  (NHWRB)  personnel  revealed  that  stoplogs 
are  infrequently  added  or  removed. 

The  test  flood  analysis  indicates  that  the  dam  would  be  overtopped 
by  0.6  feet.  The  maximum  spillway  capacity  of  the  two  stoplog 
bays  at  top  of  dam  is  73  cfs  which  is  42  percent  of  the  routed 
test  flood  outflow. 

5 . 5  Dam  Failure  Analysis 

The  impact  of  failure  of  the  dam  with  the  reservoir  level  at  top 
of  dam  was  assessed  using  the  Guidance  for  Estimating  Downstream 
Dam  Failure  Hydrographs  issued  by  the  Corps  of  Engineers.  The 
analysis  covered  only  one  reach  which  extended  from  the  dam  to 
Mirror  Lake  Road  located  approximately  100  feet  downstream. 
Approximately  1400  feet  downstream  of  the  road  the  tributary 
flows  into  Hubbard  Brook.  No  downstream  hazard  exists  along 
this  reach. 


Dam  failure  was  considered  most  likely  to  occur  along  the  earth 
embankments  but  it  was  difficult  to  determine  which  of  the  two 
embankments  was  more  susceptible  to  failure.  Therefore  two 
breach  analyses  were  performed;  one  for  the  east  and  one  for 
the  west  earth  embankment.  The  analysis  which  resulted  in  the 
most  damage  downstream  was  used  to  determine  the  hazard  classi¬ 
fication.  In  the  analysis  the  elevation  of  the  stoplogs  was 
assumed  to  be  695.0'  NGVD  which  was  their  elevation  at  the  time 
of  inspection. 

Results  indicate  that  a  breach  of  the  west  earth  embankment  with 
the  water  surface  elevation  at  top  of  dam  would  result  in  a  dis¬ 
charge  of  1,953  cfs.  The  discharge  through  the  two  stoplog 
spillway  bays  just  prior  to  failure  would  be  73  cfs.  A  breach 
would  cause  an  increase  in  stage  of  6.8  feet  above  the  antecedent 
stage  of  4  feet  at  Mirror  Lake  Road  located  . jo  feet  downstream 
of  the  spillway  structure.  The  road  would  be  overtopped  along 
its  lowest  point  to  a  depth  of  approximate iy  -.3  feet.  In  addi¬ 
tion  to  the  road,  two  building  structures  would  a  1  sc  be  flooded 
by  about  3  feet  of  water,  namely  the  Camp  C set: la  buidling  located 
on  the  east  side  of  the  channel  between  the  dam  and  the  road  and 
the  uninhabited  shed  located  across  the  road  from  the  Camp 
Osceola  building.  The  Camp  Osceola  building  a  house  which  is 
occupied  year  round.  Its  facilities  are  utilized  by  vacationers 


and  the  like;  therefore  the  number  of  people  occupying  the 
building  at  any  particular  time  is  quite  variable.  Based 
on  this  analysis  it  was  assumed  that  appreciable  property 
damage  and  the  possible  loss  of  less  than  a  few  lives  could 
occur  if  the  west  earth  embankment  were  to  fail. 

A  breach  of  the  east  earth  embankment  would  result  in  a  breach 
discharge  of  550  cfs.  This  would  cause  the  road  to  be  overtopped 
by  approximately  1.7  feet.  In  addition  the  Camp  Osceola  building 
and  the  uninhabited  shed  would  be  inundated  by  approximately 
2.0  and  1.5  feet  of  water,  respectively.  The  Camp  Osceola 
building  would  probably  receive  the  most  damage  of  the  two 
structures  since  it  is  located  directly  in  the  path  of  flow 
and  only  40±  feet  downstream  of  the  assumed  breach  section. 

The  conditions  resulting  from  a  breach  of  the  east  earth 
embankment  were  considered  sufficient  to  cause  appreciable 
property  damage  with  the  potential  for  loss  of  less  than  a 
few  lives. 

The  results  of  the  two  breach  analyses  therefore  indicate  that 
regardless  of  which  earth  embankment  is  assumed  to  fail,  the 
outcome  will  be  similar;  appreciable  property  damage  with  a 
possible  loss  of  less  than  a  few  lives.  Mirror  Lake  was  therefore 
classified  a  Significant  Hazard. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

The  visual  examination  indicates  the  following  potential  struc¬ 
tural  problems: 

(1)  Trees  and  brush  growing  on  the  embankment  could  lead 
to  seepage  and  erosion  problems  if  a  tree  blows  over  and  pulls 
out  its  roots  or  if  a  tree  dies  or  is  cut  and  its  roots  rot. 

(2)  Trespassing  and  minor  erosion  on  the  upstream  slope 
and  crest  of  the  dam  and  lack  of  erosion  protection  make  these 
areas  subject  to  severe  erosion.  Erosion  caused  by  overflowing 
water  resulting  from  rainfall  or  overtopping  of  the  dam  could 
cause  the  dam  to  breach. 

(3)  A  major  bulge  in  the  dry- stone-masonry  wall  which 
retains  the  downstream  side  of  the  west  embankment  indicates 
that  the  wall  may  be  failing  which  could  lead  to  failure  of 
the  entire  embankment. 

(4)  Large  birch  trees  growing  in  the  dry-stone-masonry 
wall  which  retains  the  downstream  side  of  the  west  embankment 
could  cause  failure  of  the  wall  and  embankment  if  the  trees 
are  blown  over  and  uprooted. 

(5)  A  large  soft,  wet  area  at  the  downstream  toe  between 
the  spillway  and  west  embankment  is  an  indication  that  seepage 
is  taking  place  through  the  embankment  or  the  foundation.  This 
could  lead  to  piping  failure  of  the  dam  if  the  embankment  or 
foundation  consists  of  soils  that  are  susceptible  to  piping. 

6 . 2  Design  and  Construction  Data 

No  design  or  construction  data  relative  to  the  structural  stability 
of  the  dam  were  found. 

6 . 3  Post  Construction  Changes 

Sketches  of  the  dam  for  the  reconstruction  in  1964  indicate 
that  the  concrete  spillway  structure  is  founded  on  "ledge," 
but  do  not  include  any  information  about  the  character  of  the 
embankment  fill  or  the  foundation  of  the  embankment. 

'  . 4  Seismic  Stability 

This  dam.  is  located  in  Seismic  Zone  2  and,  in  accordance  with 
t h » ■  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition .  The  visual  examination  indicates  that  Mirror 
Lake  Dam  is  in  poor  condition.  The  major  concerns  with  respect 
to  the  integrity  of  the  dam,  if  left  uncorrected,  are: 

(1)  Trees  and  brush  growing  on  the  embankment  which 
could  lead  to  seepage  and  erosion  problems  if  a  tree  blows  over 
and  pulls  out  its  roots  or  if  a  tree  dies  or  is  cut  and  its 
roots  rot. 

(2)  Trespassing  and  minor  erosion  on  the  upstream  slope 
and  crest  of  the  dam  and  lack  of  erosion  protection  make  these 
areas  subject  to  severe  erosion.  Erosion  caused  by  overflowing 
water  resulting  from  rainfall  or  overtopping  of  the  dam  could 
cause  the  dam  to  breach. 

(3)  A  major  bulge  in  the  dry-stone-masonry  wall  which 
retains  the  downstream  side  of  the  west  embankment  indicates 
that  the  wall  may  be  failing  which  could  lead  to  failure  of  the 
entire  embankment. 

(4)  Large  birch  trees  growing  in  the  dry-stone-masonry 
wall  which  retains  the  downstream  side  of  the  west  embankment 
could  cause  failure  of  the  wall  and  embankment  if  they  blow  over 
and  are  uprooted. 

(5)  A  large  soft,  wet  area  at  the  downstream  toe  between 
the  spillway  and  west  abutment,  indicating  that  seepage  is  taking 
place  through  the  embankment  or  foundation,  might  lead  to  piping 
failure  of  the  dam  if  the  embankment  or  foundation  consists  of 
soils  that  are  susceptible  to  piping. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  this  dam  must  be  based  primarily  on 
the  results  of  the  visual  inspection.  A  pile  of  cut  brush  on 
the  downstream  side  of  the  dam  near  the  west  embankment  made  it 
impossible  to  inspect  that  area  adequately. 

c.  Urgency .  The  owner  should  implement  the  recommendations 
in  7.2  and  7.3  within  one  year  after  receipt  of  this  Phase  I 
report . 

7 . 2  Recommendations 

The  owner  should  engage  a  registered  professional  engineer 
qualified  in  the  design  and  construction  of  dams  to: 

(1)  Specify  and  oversee  procedures  for  the  removal  of 
trees  and  their  root  systems  from  the  dam  and  a  zone  25  feet 
wide  at  the  downstream  toe  of  the  dam. 


(2)  Design  repairs  for  the  unstable  dry-stone-masonry 
wall  which  retains  the  downstream  side  of  the  embankment. 

(3)  Investigate  the  soft,  wet  area  at  the  downstream 
toe  of  the  dam  between  the  spillway  and  the  west  embankment 
and  design  remedial  measures,  if  needed. 

(4)  Design  repairs  for  erosion  on  the  embankment  and 
design  erosion  protection  for  the  embankment. 

(5)  Perform  detailed  hydrologic  and  hydraulic  studies 
to  determine  the  need  for  and  methods  to  increase  project  dis¬ 
charge  capacity. 

The  owner  should  carry  out  the  recommendations  made  by  the 
engineers . 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Cut  brush  on  dam  embankments  and  remove. 

(2)  Remove  the  pile  of  cut  brush  on  the  downstream 
side  of  the  dam  near  the  west  embankment. 

(3)  Cut  trees  that  overhang  the  discharge  channel 
between  the  dam  and  the  road  downstream  of  the  dam. 

(4)  Implement  a  means  to  facilitate  the  quick  removal 
of  stoplogs  to  increase  the  spillway  capacity  of  the  dam  and 
lower  the  level  of  the  lake  during  seasons  of  heavy  rainfall. 

(5)  Visually  inspect  the  dam  and  appurtenant  structures 
once  a  month. 

(6)  Engage  a  professional  engineer  qualified  in  the 
design  and  construction  of  dams  to  make  a  comprehensive  techni¬ 
cal  inspection  of  the  dam  once  every  year. 

(7)  Establish  a  surveillance  program  for  use  during 
and  immediately  after  heavy  rainfall  and  also  a  downstream 
warning  program  to  follow  in  case  of  emergency.  A  contact  in 
the  immediate  vicinity  of  the  dam  should  be  established  to 
enable  the  NHWRB  to  keep  a  continuous  check  on  the  dam's 
condition.  Engineers  at  the  NHWRB  could  then,  in  turn,  direct 
any  stoplog  operations  necessitated  by  the  contact's  input. 

7 . 4  Alternatives 

There  are  no  practical  alternatives  to  the  recommendations 
and  remedial  measures  given  in  Sections  7.2  and  7.3. 
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APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 

pbd.tfpt  Mirror  Lake  Dam,  NH _  DATE  July  9,  1980 


TIME  1:00  PM 
WEATHER  Clear,  warm 

W.S.  ELEV.  U.S.  DN.S. 


PROJECT  FEATURE  INSPECTED  BY  REMARKS 

Hydrology /Hydraulics _ G.  Comstock/L.  Williams 


■)  Structural  Stability 

S.  Gilman 

o  Soils  and  Geology 

R.  Hirschfeld 

PERIODIC  INSPECTION  CHECKLIST 


PROJECT. 


Mirror  Lake  Dam,  NH 


DATE  July  9'  1980 


PROJECT  FEATURE _ Dam  Emt 

DISCIPLINE  Soils  &  Geolc 


NAME. 


NAME 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of 
Slopes  or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  Near  Toe 

Unusual  Embankment  or  Down¬ 
stream  Seepage 

Piping  or  Boils 

■  Foundation • Drainage  Features 

Toe  Drains 

Instrumentation  System 
Vegetation 


Unknown. 

None  observed. 

Not  paved. 

None  observed. 

Dry-stone-masonry  wall  which  retains 
downstream  side  of  embankment  between 
spi.llvay_and_west  embankment  has 
Good.  bulg^JJLocally^ 

See  "Lateral  Movement." 


See  "Lateral  Movement. " 

Footpath  on  crest.  Canoe  beaching  area 
on_UDStream  slope  near_east  emfcankmnt^ 
Area  bare  of  vegetation  and  with  minor 
erosion  on  upstream  slope  near  east 
embankment. 


No  riprap. 


See  "Lateral  Movement." 


Soft,  wet  area  at  downstream  toe  between 
spillway  and  west  embankment. 

None  observed. 

None  observed. 

None  observed. 

None  observed. 

Trees  and  brush  growing  on  crest,  up¬ 
stream  slope,  and  downstream  toe  area, 
and  two  larae  trees  graying  in  dry- stone - 


_2  of  west  embankment. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT. 


Mirror  Lake  Dam.  NH 


DATE 


PROJECT  FEATURE. 


NAME 


DISCIPLINE , 


NAME . 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


Concrete  and  Structural 
General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 


Good. 

Good.  No  indication  of  movement. 

None  visible. 

None  apparent. 

Only  at  embedded  items. 


Any  Seepage  or  Efflorescence  None  apparent. 


Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of 
Steel 

Mechanical  and  Electrical 
Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 


Good. 

None. 


None  aooarent . 


V-notch  weirs  are  surface  rusted. 


Not  applicable. 


PROJECT 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Mirror  Lake  Dam,  NH 

DATE 

July  9,  1980 

PROTECT  eeatttpe  Spillway  Weir 

NAMF 

R.  Hirschfeld 

DTsrTPT.TMP  Soils-Gecloqy  &  Structural 

NAME  . 

S.  Gilman 

AREA  EVALUATED 


OUTLET  WORKS  -  SPUxU-ffjY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 


CONDITION 


a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 

Stoplogs  and  Slots 


Fair 

None. 

Trees  overhand  channel. 
Sand  and  gravel. 

Good. 


None. 

Fair. 

Dry-stone-masonry  training  walls  on 
sides  of  channel. 

Trees  overhang  channel. 

Boulders,  sore  sard  and  gravel. 

Highway  culvert  about  100  ft.  down¬ 
stream  of  dam. 

Good  -  no  indication  of  deterioration. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Mirror  Take*  Dam.  NH 

nZSTF 

Julv  9.  1980 

PROJECT  FEATURE _ Service  Bridge _ 

WftMF 

S.  Gilman 

discipline _ Structural _ 

NAME- 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Not  applicable. 

Anchor  Bolts 

Not  applicable. 

Bridge  Seat 

Not  applicable. 

Longitudinal  Members 

Good. 

Underside  of  Deck 

Good. 

Secondary  Bracing 

Not  applicable. 

Deck 

Good. 

Drainage  System 

Not  applicable. 

Railings 

Good. 

Expansion  Joints 

None. 

Faint 

Good. 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Alignment  c.f  Abutment 

I  At  t roach  to  Bridge 

i 

r.  cf  Seat  &  Backwall 

APPENDIX  B 


ENGINEERING  DATA 


N.  H.  WATER  RESOURCES  BOARD 
Concord,  K.  H.  03301 


DAM  SAFETY  INSPECTION  REPORT  FORM 


y^ood  j-/v  ck* 


Dam  Number: 


Inspected  by:  X.-  *  ■  -'-m  (\  /•?/«  •  c 

‘  l 


Date : 


3D 


Local  name  of  dam  or  water  body: _ /,  .-///  V  /  -r/'3 _ 

Owner :  S/U~L'  -//i /.'■'•  y  v  /Addr e  s  s :  S-’ 4'.  .v/-- 

Owner  was/was  not  interviewed  during  inspection. 

Drainage  Area:  '&-43  sq.  mi.  Stream:  Tnb'  lAuhbard P>rt 


Pond  Area: 


Foundation:  Type_ 
Spillway:  Type 


Width 


_sq.  mi. 


Stream:  Trib'  Huboarg 


-7 r/-  Acre .  Storage  ^(90  +  Ac-Ft.  Max.  Head  fTZ-'Ft. 

tC&Q. _ ,  Seepage  present  at  toe  -  Yes/No, _ 

-Ss4ff,C)  Jot^S _ ,  Freeboard  over  perm,  crest:  >^s5~  gf  %  2-  , 

S' /'.'sy 3  ,  Flashboard  height  A^On^L  , 


Flashboard  height 


Max.  Capacity_ 


Embankment :  Type_ 


Cover 


c.f.s. 


Width 


Upstream  slope_ 


to  1;  Downstream  slope 


Abutments:  Type _ _ ,  Condition:  /Good,, Fair,  Poor 

Gates  or  Pond  Drain:  Size  <2n/v  SjTZjA?s  Capacity  *fS _ Type _ 


Lifting  apparatus_ 


Operational  condition 


Changes  since  construction  or  last  inspection;/  Rehurtf  be  fi/- f-( •  W- 7  / ?6S ■ 


"wr.  stream  development:  /Own  Rear/  i nnmtd  i  glefa  b, 
.  - z  dam  would/vpuldoaet  be  a  menace  if  it  failed. 


t/rrf] 


■sted  reinspection  date: 


1174 


MIRROR  LAKE 


Mirror  Lake  dam  was  rebuilt  with  funds  from  the  Capital 
Budget  for  recreational  development  in  September  and  October,  196ii 
at  a  cost  of  S  by  the  H.  H.  Fish  and  Game  Department 

construction  crew.  Formerly,  there  was  a  diversion  of  water  from 
Hubbard  Brook  to  increase  the  flow  for  small  manufacturing  power. 
Fights  and  easements  to  the  dam  were  acquired  by  the  Water  Resources 
Board. 

Drainage  Area:  0.1*3-  square  miles 

Fond  Area:  37.1— acres 

1  inch  runoff  from  drainage  less  pond  area  raised 

lake  6.15  inches. 

15  year  frequency  flood  flow:  100  cfs. 

-100  year  frequency  '  flood  flows 210  cfs. 

Spillway  (stop  log  sections  -  5  feet  wide):  ^  ' 

y  /  / 

Shallow  section:  5  feet  wide  by  ifipfeet  deep  *t  "* 
Deep  section:  5  feet  wide  bylo|-  feet  deep 

NOTE:  Above  sections  have  stop  logs  (when  in  place) 
from  2  feet  below  crest  of  dam,  to  bottom. 

Capacity  of  Stop  Leg  Sections:  / k<*Y 


Head 

Flow  -  cf 

2" 

1.1 

It" 

3.2 

6" 

5.7 

9" 

5.7 

12" 

16. 

18" 

29. 

2it" 

U3.5 

30" 

59. 

36" 

76. 

U8" 

112. 

June  21,  1946 

Hun  2o'J.07 

Mirror  b:.’:3,  V.codstock,  F.  H. 


This  din  7 as  inspected  cn  above  date.  The  dan 
Thero  is  an  old  ieai  under  the  dan  r.-hich  still  persists, 
and  conditions  of  this  dan.  is  such  that  it  vill  probably 
nincr  floods.  If  repairs  are  ever  made  to  this  dan,  atb 
to  obtain  greater  spiil’.viy  capacity”. 


is  in  fair  condition. 

Tho  construction 
stand  up  under 
npt  should  be  na.de 


Leonard  H.  Frost 
Frgineer 


» 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


@ 


il 


t- 

\ 


LOCATION  STATE  NO . . 

Town  . WQ.Q.dS.t.Q.Ck . ;... . :  County  . . :... . 

Stream  ... ./i.irrp.r :$ . ■ . 

Basin-Primary  . ,lle.rXiJ3acX . . :  Secondary  . . 

Local  Name  . k9.17.§£. . ain . . 

Coordinates — Lat.  ^f.3— 55.,..^.S.#.S.QQf.t.k . :  Long . 7.-?:....^Q,..t.6 a.^fOO . 

GENERAL  DATA  .  ,  f] 

Drainage  area:  Controlled . . . Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total.. Mi. 

Overall  length  of  dam . 3.?.Q...ft. :  Date  of  Construction  ...^r.?3.§J..?.9.?.92’.?.3:?....^.!}....12..-k3....... . 

Height:  Stream  bed  to  highest  elev.....ik:L.. . ft.:  Max.  Structure  . 3.J-.5-.™ .  ft. 

Cost — Dam  . :  Reservoir  . 

DESCRIPTION  Gravity,  stone, earth,  concrete  on  ledge  ^ 

Waste  Gates 

Type  . . . . 

Number  . :  Size  .  ft.  high  x . . .  ft.  wide 

Elevation  Invert . :  Total  Area  . . . . . sq.  ft. 

Hoist  . 

Waste  Gates  Conduit 

Number  . :  Materials  . 

Size . ft.:  Length . ft.:  Area . . . . . sq.  ft. 

Embankment 

Type  . .-. . 

Height — Max .  ft.:  Min . . .  ft. 

Top — Width  . :  Elev . . . ft. 

Slopes — Upstream  .  on . :  Downstream  .  on  . 

Length — Right  of  Spillway  . :  Left  of  Spillway  . 

Spillway  ^ 

Materials  of  Construction  . S.Q.hQr..?..t.e. . (.Sl.Ui.ca] . 

Length — Total  . 3..*.2i.7....;.'. . ft.:  Net  . . .  ft. 

Height  of  permanent  section — Max.  9..*.5.....3.....ft. :  Min . . . . .  ft. 

Flashboards — Type  . RO.ha...^. . :  Height . . . ft. 

Elevation — Permanent  Crest  . :  Top  of  Flashboard  . 

Flood  Capacity  .  cfs. : . cfs/sq.  mi. 

Abutments 

Materials:  . . . 

Freeboard:  Max . i.».5. . . ft.:  Min . 

Headworks  to  Power  Devel.—  (See  "Data  on  Power  Development") 

owner  . ^ 9r7T.iL.  .?5?. 9.9. 9./. .3.7. .T. £1.93.9  7L. • . 

Condition  falr-^eaks 

Dam  Is  ^enace.  Use-Recreation-Storage.  / 


ft. 


REMARKS 


Tabulation  By 


F.LT 


Dae . 9/2S/39. 


B-6 


7206 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 


LOCATION  AT  DAM  NO . Z 5°. .0.7. 

Town  '......'v?QOd5tQ.Q.K . :  County  . &r;a£ton . 

Stream . ..Lake . . 

Basin— Primary  . :  Secondary  . ?enlg.ey/asset  „H, . 

Local  Name  . ]UcV57.e.T...i?3J3 . 

DRAINAGE  AREA 

Controlled  .  Sq.  Mi.:  Uncontrolled  .  Sq.  Mi.:  Total  . Sq.  Mi. 

ELEVATION  vs.  WATER  SURFACE  AREA  vs.  VOLUME 


Surface 

Point  Head  Area  Volume 

Feet  Acres  Acre  Ft. 

(1)  Max.  Flood  Height  .  .  . 

(2)  Top  of  Flashboards  .  .  . . 

(3)  Permanent  Crest  .  .  . 

(4)  Normal  Drawdown  .  . 37.*.1Q. .  . 

(5)  Max.  Drawdown  .  .  . 

(6)  Original  Pond  .  .  . ..... . 

Base  Used  . :  Coef.  to  change  to  U.S.G.S.  Base  . 

RESERVOIR  CAPACITY 

Total  Volume  Useable  Volume 


Drawdown  . ft. 

Volume  . ac.  ft. 


Acre  ft.  per  sq.  mi.  . 

Inches  per  sq.  mi.  . 

USE  OF  WATER . .Use-Recreat ion.  Storage 

owner  H  ajxx . .  a.9.  t  tl.e.t  o  a  *  JJH. . 

REMARKS  Menace 


.ft. 

.  ac.  ft. 


Tabulation  By 


RLT 


.  Date 

B-7 


9/2S/3 9 


Form  ElA 

4S4  i 


PUBLIC  SERVICE  COMMISSION  OF  NEW  HAMPSHIRE— DAM  RECORD 


TOWN 

RIVER 

STREAM 


DRAINAGE 

AREA 


KOODSrOCK 
iiirror  Lake 


type  Gravity 

MATERIALS  OF 

construction  Stone,  Earth,  Concrete 


TOWN 

NO. 


FOUNDATION 
NATURE  OF 


1-5460 

STATE 

NO. 


PURPOSE  POWER — CONSERI 

OF  DAM 


HEIGHTS,  TOP  OF 

DAM  TO  BED  OF  STREAM  11 f 


SPILLWAYS.  LENGTHS 

DEPTHS  BELOW  TOP  OF  DAM  3  *-11" 


FLASH  BOARDS 

TYPE,  HEIGHT  ABOVE  CREST  Hone 


OPERATING  HEAD 
CREST  TO  N.  T.  W. 


WHEELS.  NUMBER 
KINDS  A  H.  P. 


generators,  number 

KINDS  A  K.  W. 


H.  P.  90  P.  C.  TIME 
100  P.  C.  EFF. 


REFERENCES.  CASES, 
PLANS.  INSPECTIONS 


REMARKS 


POWER — CONSERVATION — DOMESTIC — RECREATION— TRANSPORTATION — PUBUC  UTILITY 


TOP  OF  DAM  TO 
SPILLWAY  CRESTS 


TOP  OF  FLASHBOARDS 
TO  N.  T.  W. 


H.  P.  75  P.  C.  TIME 
100  P.  C.  EFF. 


LENGTH 

of  dam  Approx.  00 


owner.-  Harry  Euncns  -  Littleton 

condition:  Fair  -  (leaks) 

menace:  Y cz.  7/ill  be  subject  to  periodic  inspection. 


To  the  Public  Service  Connission: 

I  lie  foregoing  aeiLoranr.un  on  the  above  da.  is  submitted  covering  inspection 
nade  Aug. -14,-1956,-  according  to  notification  to  owner  dated  lug.  S,  1936,  and  bill 
for  same  is  enclosed. 


D.  uuldo  iVhite 
Caief  Engineer 


Aug.  20,  1036 
Copy  to  Owner 


CALCULATION  SHEET 


Date 
Made  By 
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MIRROR  LAKE 
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Anderson -Nichols  8  Co.,  Inc 


NEW  HAMPSHIRE 


US  ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OP  ENGINEERS 

WALTHAM,  MA  _ 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED.  DAMS 

MIRROR  LAKE  DAM 
PHOTO  INDEX 


TRIBUTARY  TO  HUBBARD  BROOK 


NEW  HAMPSHIRE 


SCALE  NOT  TO  SCALE 
DATE  AUGUST  r960 


/  / 


Photo  2 


July  9,  1980 

Looking  west  along  crest  of  east  earth 
embankment.  Note  the  footpath  and  the 
trees  on  the  embankment  and  the  Cann 
Osceola  building  in  the  background. 


V  * 


July  9,  1980 

Photo  4  -  Looking  at  the  downstream  toe  of  the 
eastern  end  of  the  east  earth  embank¬ 
ment.  Note  the  vertical  dry-stone- 
masonry  wall. 


July  9,  1980 

Photo  8  -  View  of  the  downstream  toe  of  the 

western  end  of  the  east  earth  embank¬ 
ment  next  to  the  srillway.  Note  the 
vertical  dry-stone-masonry  wall. 
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July  9,  1980  • 

Photo  14  -  View  of  downstream  channel  from  down¬ 
stream  toe  of  concrete  stoplog  spill¬ 
way  structure.  Note  vertical  dry- 
stone-masonry  walls,  trees,  and  3- 
foot  diameter  culvert  beneath  road 

located  about  100  feet  downstream.  • 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


Anderson-Nichols  &  Company,  Inc. 


JOB  NO. 


Ft  ■  A  »'  c  f 


Sheet  No.  '  of. 
Date  ""--/Sc 
Computed  1  r 

Checked  -  _ 


SQUARES  0 
1/4  IN.  SCALE 

I  1 
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